To the Editor,
We read with interest the two articles published in Gynecologic Oncology on the cost-effectiveness of gemcitabine with cisplatin chemoradiation in locally advanced cervical cancer (LACC) (Phippen et al., 2012; Smith et al., 2013) . These two articles are useful additions, from a health economics perspective, to the evidence for the appropriate care of patients with LACC. The two articles reported costeffectiveness analyses based on data from the same large, randomized, multinational Phase III study reported by Dueñas-González et al. (Duenas-Gonzalez et al., 2011) , but came to different conclusions, raising the question of which conclusion is more appropriate. Our concern is that these different conclusions may confuse readers regarding the health economics associated with the improved outcomes of this regimen for LACC. The clinical data from the study are compelling in terms of statistically significant improvements in progression-free survival (PFS) and overall survival (OS) with acceptable toxicity. We hope that clarifying some of the major differences in the approaches taken in these two cost-effectiveness analyses will help readers make the appropriate access recommendation for their situation or critically evaluate a local access decision.
The Dueñas-González study compared concurrent gemcitabine plus cisplatin and radiation followed by adjuvant gemcitabine and cisplatin (arm A; n = 259) with concurrent cisplatin and radiation (arm B; n = 256) in patients with LACC (stages IIB to IVA) (Duenas-Gonzalez et al., 2011) . In this study, PFS at 3 years (primary objective) was significantly improved in arm A vs arm B (74.4% vs 65.0%; p = 0.029), as were overall PFS (log-rank p = 0.0227; hazard ratio [HR] , 0.68; 95% CI, 0.49-0.95) and OS (log-rank p = 0.0224; HR, 0.68; 95% CI, 0.49-0.95) (Duenas-Gonzalez et al., 2011) . Grade 3 and 4 toxicities were more frequent in arm A vs arm B (86.5% vs 46.3%; p b 0.001). Phippen et al. (2012) used a modified Markov model to compare the cost-effectiveness of the two regimens based on the study's published 5-year OS and treatment-related toxicity rates, and reported that the gemcitabine regimen was a cost-effective treatment for LACC compared with standard cisplatin chemoradiation. The mean cost was US$ 60,974 for the gemcitabine regimen and US$41,330 for cisplatin chemoradiation. The incremental cost-effectiveness ratio (ICER) for the gemcitabine regimen compared with cisplatin chemoradiation was US$33,080 per quality-adjusted life year. In contrast, Smith et al. (2013) used a hypothetical cohort of 10,000 patients based on the published study, and reported that the gemcitabine regimen was not cost effective, with the increased financial burden Gynecologic Oncology Reports 10 (2014) [36] [37] of this regimen and associated toxicities appearing to outweigh the benefits of increased PFS at 3 years. The cost of therapy and adverse events was US$259.8 million for the gemcitabine regimen and US $173.9 million for cisplatin chemoradiation, and the ICER for the gemcitabine regimen was US$97,799 per progression-free lifeyear saved (PF-LYS).
Smith (published after Phippen) discussed possible reasons for the different results between the two articles, including the different outcomes used in the analyses: the Smith model used the primary endpoint of PFS at 3 years, whereas the Phippen model used OS, last year of life cost, and quality of life utility scores (Smith et al., 2013) . As patients survived longer than expected, the primary objective of the Dueñas-González study was changed from OS to PFS at 3 years (DuenasGonzalez et al., 2011) . However, we suggest that it would be more appropriate to use OS (as used by Phippen), because this is universally recognized as a measure of clinical benefit, rather than PFS at 3 years (used by Smith). In a sensitivity analysis evaluating the effect of survival, Smith found that an increase in PFS at 3 years of 5% would decrease the ICER from US$97,799 to US$62,605 per PF-LYS, which demonstrates how the assumption of benefit can substantially affect the ICER. Smith also stated that if it is assumed that most patients with PFS at 3 years become long-term survivors, then the ICER becomes even more favorable (Smith et al., 2013) . We believe that this is indeed the case, as this and previous studies of cervical cancer (Duenas-Gonzalez et al., 2011; Keys et al., 1999) have shown that the PFS Kaplan-Meier curves reach a plateau at approximately 3 years with cisplatin-based chemoradiation.
The different costs used in the two models should be noted, with Smith using lower costs for brachytherapy, but higher costs for transfusion and neutropenia intervention, than Phippen. Sensitivity analyses conducted by Smith indicated that drug cost had a substantial effect on the cost-effectiveness analysis. Chemotherapy costs were higher in the Smith than the Phippen model because of different body surface area (BSA) assumptions (2.0 m 2 vs 1.65 m 2 ), which substantially affected the amount of drug used in the calculations (mean BSA in the Dueñas-González study was 1.62 m 2 , Mosteller formula, data on file). Using the mean female height (United States) of 1.622 m (McDowell et al., 2008) , these BSA assumptions correspond to the weights of approximately 90 kg vs 60 kg (Mosteller formula); the average weight was therefore assumed to be 50% greater in the Smith than the Phippen model. Smith based their BSA assumption on the high prevalence of obesity in the United States; however, patients with LACC are generally not obese at presentation. Neither article provided evidence for the BSA assumption nor presented BSA sensitivity analyses. In addition, the Smith model may have overestimated gemcitabine costs as it assumed that all patients completed the maximum number of cycles, with no dose reductions, to standardize treatment costs. However, the median number of concurrent radiation and gemcitabine/ cisplatin chemotherapy cycles in the study was 5, with a range of 1-6 cycles (Duenas-Gonzalez et al., 2011) , 54.6% of patients experienced at least one dose reduction in gemcitabine, and 90.4% omitted at least one dose of gemcitabine (data on file). 
Contents lists available at ScienceDirect
Gynecologic Oncology Reports j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / g o r e
Using different models and assumptions, Smith and Phippen reached different conclusions on the cost-effectiveness of the gemcitabine with cisplatin chemoradiation in LACC. The results of economic evaluations are taken seriously by governments, healthcare decision makers, and clinicians; therefore, it is imperative that we attempt to accurately map the costs and clinical outcomes for competing therapeutic options. As a developing field of research, we need to continually evaluate the available evidence and ensure that economic evaluations are based on highquality clinical research and methodology.
